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e. CuTi , S i W. N i P. Z r, Ti , tiX 

izm^x. ^mmtmm.iimcofsiiz. hcpflutsrw 

imm4] fl«lSl~3o3^5v^-ffL*»l^^ig<o 
m!M»mi.zii\^x. m[^wmtmmsmst<7)im 

m^mumzti\^x. mnmrnammzmmm 
it:'^±i:iA-i^t-r?>ii<7iX'SiiztimLbtm 

ffirt^ffi^'. C r£7)-^*^*»'l 2~2 5at%, Pt 
<7)-&t**50~l 5at%. Ta<7)^^$*Jl~l Oa 
t%, Zr, Re. Cu, il/fVCOp ^> ISKUKO* 
:f^3&50~l Oat%, Sg5**Co*^<b^l>Co^^2r 

[000 1 ] 

mzmi-i>ii(^X'f)i, 

[0002] 

im<rym'i m^m^fix\.^i,msi.misiimi. at 
mmmit^m^±i,zmmzntyii'f-^zm\^Ltzm 
[^m§(.^mi^iibA.b'X'f>i. z<^io^j:mnmss. 

^:oi-r, mh^'^^mzx^M^'^^mitth-^ 

zi:i>mhtix\\i,. ziiiznt. m&iRmmt^ 

fAimm^zMimmzmit:. \^mimm&S!,im 



Jt«w t'«y h mni'izt < X iiis^smmtij^mx-h 

hmz-mi\,zm^'^i=ixx\-^hm^m.i7^'k^<r>t.t 
m2rxnykmx.. mmsssimimfzm^^hiii^i 
mmmn^i^i^^ tit v . 

[0003] 

ii^cow^j:^mtmmm^u^m$tixii^. zixizm^ 
x^htm'^j:<. ii^y^xi^mzmj^msamn 
m\^hh.x\.^hfi^mijmi^<^ttm-^mTSi 

[0 0 04] 

mim^mmRiz-Mimwri^izmi^ itzmj^mm 
mim^m3mv:MLmmizE.\^LfimmmR 
s-flii, mmm^mmmm^x o ^mm^zmfty 
ti, mmmbm&mm<7)^i.z. ^fmi!^i-f(> 

tl. Zcr)^^m^. Ta, Re, CuTi, SiC, 
NiP, Zr, Ti. *5j:r/C(503*>iat7tti2 

mi:j±?:±mbi-h i,ff)X'h?>mmmmmzx^x 
mm^tih. ^mmr)jmi.i5~-2ooAb'rh<r)m 
tu\ ttz. -^imbmmmertisnzii. hcp« 

mf^mmsicommiz^i. mf^mm^mi-m. z 

^SrtettBrftfiJJS?-. Cr. i^ttCrtri, M 

o, VO^-^iatUi$:»L7t-&^$:±^^t-r 

$*il2~2 5at%. Pt<7>^^$3!p'0~l Sat 
Ta<?)-^:t^**l~l Oat%. Zr. Re. C 

u, }sXT/V<r)oibimKLt<7)istmi^0-~l 0 at 

[000 5] 

-nsfejgjssrjF-rtofs zzizmi-TB^tmi^mi. 
ffii4. tmn'^ms. ssffittise. fej:i^«^aiS7 

Sir<«^fi!tUt^S*iO-C-?)S. SfiiiltLTti:. Ni' 
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[0006] ffirti8ffi^tfiffi2(i. Hl^l814K3rtO 
^tSCrtcTi, Mo, W. VcO^ ^ 1 aKLh$-»L 

m^Bm^^^±cr>mM.*^hnti\\ mz. cr, cr 

LTli. Ti, Mo, W, ttziiV (Ttt^^tn^ 4 0 

SfF*Iffi;ttlHT«lli!l2<0JI$*i. 1 0~1 0 

OOAt-r«.«0*i»^UV\ '5rfe*BaWwiJV%T . ± 
fig^t ti^Sifilt^J-S: 5 0 a t %mx.X HtsZ t ifS 

■r. 

[0007] Brtisttiie3«, ^<m(t^mis^±ii=m 
i*i:^riai$-i*iv^:rct>orj>s. ffirt]KttJS3<75W^1fii 

^j:^»mtLXI.i. Co/C rSS, Co/Cr/Ta 
^, Co/Cr/Pt/Ta^, Co/C r/Nl/P 
t/Ta35, Co/Cr/Pt/Ta/ZrJK-^S^^ 
(fl>C:t*»'T'§S. *T'i)!tt{=, CrcO^iS-^iP'l 2- 
2 5at%. PtO^W$*»'0~l 5at%, TaO^ 
Oat%, Zr, Re, Cu, HXX/Wffi 

0 h 1 aJ-u±<7>t-*¥**o~ 1 0 a t sa!*Jc o*> 

/5^r5Co-^a:±^i)-t-r.5.i>02:fflV^SO*s. C<0 
3C0«ffi^)Hcli. 1 500~4000Oe<?)EH{cS 

SBrTtil 0~1 0OG//mfc-tS<O**1ffStV>. 
[0008] ^!Siffi4 SKSffiS 6 coSb^h^O c ttSr 
msizn LSit*Ifi]tw[fi] ttEfSltt $r t <7) t -t S 
^C7)t<0-C\ :«-SiK4<0«^tLXa, Ta, Re, C 
uTi,SiC,W, NiP,Zr.Ti. ftJrt/^CCO 
^ 1 ai^«2aiiLh2r±St»-i:-f 

^r*5, CwX-v^aCuTi i:tiCufcJ:Z/Ti*>^> 
'S:5-&^**&1-. *fcSiCi:ttSiiJj:UfC*»/?)^r5 
^f^^frr. 4;tNiPt{iNi*jJ:tfP*»4>'ir5^ 

[00 0 9] :»-SiK4«5JI$li. 5-^200 kfth<^ 

l,Zj^gL^ixlim^'^mi§5i^. ^<7i^m^l,z}3\,^X . 

[0010] ^^tt+isui5t±, mw&'m(>mh^ 



^'&.i^t='.z$kWj:ij<r)hthtz>^<r>ii<nX\ hcpfll 
jirW-ri.^^tt«f4*iffiV>/i,ix, Co/Cr^, Co 
/Cr/Ta5S, C o/C r/P t/X^ ( X : Ta, 

Zr, Cu, RQ<no%\mtfzf,t2mxL) (^y^^ 

^^■^h<r)t^WMX-hh . mz. C rO*:t^*J2 5-5 
0at%, PtcO*^r***0->-l 5at%, X«p^:&* 
*>'0--l Oat%, ^g5*5CoA>f,^r5Co-^«r±^ 

[00 1 1 ] ^^14*0^5 20~400A 
t^hni^ntl,^^. Z.(7iW-^i^2 0k^X'hhb, 

^Nitt4>i8i«5±t:5ami£iiii6$m-ri>ie. Site 

t3-5-it*^*>*. iJt. CcOJ![SA«4 0 0A^jai.l.i:, 

mimLmiizii<rthmmim3<^^im*SLmT-t 

[0012] ^WSiA ttm'&.^m^ffyt^WM. t 

rih-hm[^m.^3}immmm6<DW!s^mi. lo 

-5 0 0Ai:-rS<O#»St<r\ ^iOJ5^*ilOA*SI 
; cOJI$ *J 5 0 0 A S: SS;c •& i: , ffirtS'fflK 3 i: Sae 

[0013] aoffittseti, 

I^ISftL-Tti, Co/Cr^, Co/Cr/TaJ^, C 
o/Cr/Pt/Ta^^. C o/C r/N i /P t/T 
a^, Co/C r/P t/T a/Zr^-^S:fflV>|).r 
t*>'T#S. Crcr)-S-^^*«1 6-3 0a 

t%, Pt<O^^^A»'0-l 5at%, TaCO-t^mi^ 
2~10at%, Zr<7)-&-^$*^'0~5at%, 
C o*>f,^SC o-g^$r±B£^i;-r«.tc02:fflv^&<7)*i 
ffiU\ *iE8i14J!!l6«?5«tt?3Hc{4. 1 50 0-4 
0 0 OO e cOjiHtcf6^i><7)*iif ^ Lv>. S^tSBia 
ffiK6<0JfS{4, 1 0 0~10 0 0Afri)O*^»tL 

[0 0 14] %.W^7ii. :^-7i(yi!)^(3^j:hi><7)tth 
(TiimtLW «SK7<7)iI$a, 2 0~10 0At-r 

;tf 'jx-f-;l' ( P F P E ) ^ri;*>f9^4j®JtffiS:Jgfi£i" 

[0015] ±sim&<7)mMmmi:WM.i-iizit. 

t-r. S«l±t=. ±ia^N5ttTtl!Liy!2'5:V^LSBBttt 
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(0016] ±i£fl!S<7)iK^ie^^*(-*>-'tti, 
3 i: SiSSttK 6 <rmz%^A , d 
ISiK4 J, Ta, Re, CuTi. SiC.W, Ni 
P, Zr, Ti, i3j:tXC03^ia*^a2aiJU:Sr 

5 *5 J: l/SlSaffiK 6 wSg^ (Sl«Offilt]tt 
[0017] 'Ttn^^^- hW^V,it^^tiihh<r)t-^h 

i5*>, ^m^mntixsic. nip, c^rfflv^ 
S*-tt*S|Si±-fs. Si's, ifi.^)<?)*mt±ffirtffiittil3 

[00 18] t/c. ^i-JllK4 0$rf4i:L-CTa, Re, 
W, CuTi, Ti, ZrSrfflV^JtJ^tti, 

(fi«l;itfC o^) 0«®g4x4.7U^-± 05SV^^ 

^^aU+iaM 53tii^iO^K^C*5(<^t ( 0 0 2 ) E 
l«]L^-r<^S. iixti, ^!ilgl4l=«-rS^mit4'ISI 
ji5*s (002) El6lL^v:J^-&t, ^Jili4i:^M+ 

fiJttM 3 test i/ ^)i^i,z^mh z t m 

m^j:^f!iX'f>iti»>. ffirt*:^ri4Sr^sfflrtianti»3 

r,xmmm^(>cr)msi<miim^i^^ti.x^^i>t^t 
(00 191 mm&mTmk2i. cr. tf^ 



(jCrtcTi, Mo, w, vcno^o iMKLt^sMnb^-: 

**12~25at%, PtcO*lr*#0^1 5at%, 

T a<7>t-W^*^' l~10at%, Zr,Re,Cu,*5 
J:i;v«7)a*>iai'lh«0-g-^$*^0~10at%, ^ 

tioT, ffirtSS14J13<7)eB^BElfi]tt5rftt!f^rt<0i: 

[0020] i<^liK4i:SiaaattiK6<0|B! 

hcptgit5-*-fS^WStt+[SIii5$:lgttS.Ii:JC 
io-C. |iIt:<hcp«3Si&*-r6Co-^^*»'?>^l> 
SaSSttlS6<r)l3]^:Si^Sl*ltt<^)SUt?rl?Sr, 

I. 

[002 1] 

(HSfiW (sSI!!m~17)«ffi(CNiPa^-5SK 

(Jf$ 1 5jum) ^^figUcT/1^5-'>^-^^«« (« 
g84mm.Jf$0. 8mm) 0*ElC, 
Ra*s 1 5 Afc^rS i ^ C^^^-^^H^^^-^^lD^* 
mUzlk. ::^0»ellS:DC7/^^^^yXA••y:fg^ 

( 7^->/WN'ttii3 0 10) (Oi-^ y/N'rtC-fe h Lfc. 
-5-+y>'N'l^$-3t2f?SS2x 1 0-''Pafc^:Si-Cllf$\ 

L, S«l Sr2 0 0*C^T'jDSfeUcf*, w«7)3g^l± 
K, ®f*ia't4KT«feK2 (Jf$2 00A) , BrtEttK 

3, ^i->eil4, Co-40at%Cr (Co40Cr) 
*»*>^r-S.I^B5tt4'(SUS5, Co- 18at%Cr-6a 

t%Pt-3at%Ta (Col8Cr6Pt3Ta) 

tJt. SSK-ffiieiWi, §18!^. ]i$ 1 OOAiO* 
(=5Svt«5r^U, PFPE;!)-<i^^^S}tK(ffS2 0 

[0022] (i«ifcwi8, 19) ^fm4, tfzm 

iStt+ra^ 5 SrStt^v i: mi<t^m 1 - 1 7 fc l^l 

mzLxmrnm^skmrnuz. 

[0023] ±iS«l«iiW<0«^aiS«E*«7)|ffi^!|ttt 

^a&j'iii^itttSiis^a (vsM) m^^xM'^t 
mzm^isL (MR) 3g^-5:*t««-^afBJaES(.'^-!' 

K*fflV\ l8ie«3?«2 4 0kFC HCTSa^L/i. M 

SNR (Signal No is 
e Ratio) ^SH^I-KWi, ffiiJSiSraSS^*^ 
i: ttS-t* (Signal) 

[0024] 

[«1] 
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si 



^2 
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O VO o 
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[0025] ^liO, *lilS4S:l£{t. ItlrTa, 
Re. CuTi, SiC,W, NiP. Zr.Ti. t 

if $ $• 3 0 0 A t LT^cseis^] 1 2 c7)®^ieii^««i , s 
!5:r)fcA«, fl!!^^i^0l|<Ot<O^=•:>v^•C^*Ile^<^fflJ^c^fii 
[0026] 



[W<7)®#^iKHH] 

5-- tm&'pjsim, 6---mmm.^ 



